Anatomy and 
Embryology 


[ANAGING EDITORS 


R. Balling 
Institut fiir Saugetiertechnik, 
Ingolstadter Landstrasse 1, 
D-85764 Oberschleissheim, Germany 
Fax: 89/31 87-3099 
- e-mail: balling @gsf.de 
_R. Bellairs 
_ Department of Anatomy and Developmental Biology, 
; - University College London, Windeyer Building, 
Cleveland Street, London W1P 6DB, UK 
- Fax: 1 71/3 8093 46 
: e-mail: r.bellairs @ ucl.ac.uk. 
B.Christ 
_ Anatomisches Institut I, Albert-Ludwigs-Universitit, 
- Albertstr. 17, D-79104 Freiburg i.Br., Germany 
Fax: 761/203 5091 


_ S.T. Kitai 
_ Department of Anatomy and Neurobiology, 
_ University of Tennessee College of Medicine, 
_ 875 Monroe Avenue, Memphis, TN 38163, USA 
» Fax: 901/448-4685 
e-mail: skitai@utmem1.utmem.edu 


W. Kriz, Reviews Editor 

_ Institut fiir Anatomie und Zellbiologie der Universitit, 
Im Neuenheimer Feld 307, D-69120 Heidelberg, 

_ Germany 

_ Fax: 62 31/5449 51 
e-mail: kriz@novsrv1.pio1.uni-heidelberg.de 


E. Mugnaini 

Northwestern Institute for Neuroscience (NUIN), 
320 E. Superior Street, 5-474 Searle Building, 
Chicago, IL 60611, USA 

Fax: 3 12/5 03-73 30 

e-mail: mugnaini @nwu.edu 


O.P. Ottersen 
Institute of Basic Medical Sciences, 
Department of Anatomy, University of Oslo, 
Sognsvannsyv. 9, P.O. Box 1105 Blindern, 
N-0317 Oslo 3, Norway 
Fax: 2/2 85 1278 

. e-mail: olep@basalmed.uio.no 


E. Rayiola 

Department of Neurobiology, 

Harvard Medical School, 220 Longwood Avenue, 
- Boston, MA 02115, USA 
~ Fax: 617/734-7557 

e-mail: eraviola@ warren.med.harvard.edu 


_ E.J. Sanders 
Department of Physiology, University of Alberta, 
Edmonton, Alberta, Canada T6G 2H7 
Fax: 403/492-8915 
e-mail: esanders @ physio.med.ualberta.ca. 


F. Sundler 

Department of Medical Cell Research, 
University of Lund, 

Biskopsg. 5, S-22362 Lund, Sweden 
Fax: 46/107927 

e-mail: Frank.Sundler@cellfo.lu.se 


K. Zilles 

Heinrich-Heine-Universitat, 

C. und O. Vogt-Institut fiir Hirnforschung, 
Postfach 101007, D-40001 Diisseldorf, Germany 
Fax: 2 11/8 11 2336 

e-mail: zilles@hirn.uni-duesseldorf.de _ 


SPECIAL FIELDS 


Molecular embryology; Genetics; 
Skeletal development; 
Developmental control genes 


Embryology; Cell migration; 
Cell interaction; Control of differentiation 


Embryology; Developmental biology, 
Morphogenesis; Differentiation 


Electrophysiology; Neuroanatomy, 
Neurobehavior 


Urinary organs; Transporting epithelia; 
Lymphatic system 


Neuroanatomy; Neurocytology 
Developmental neurobiology 


Neuroanatomy; Immunocytochemical 
techniques; Amino acid neurotransmitters 


Eye; Retina; Immune system 


Embryology; Cell adhesion; Cell migration; 


Extracellular matrix 


Enteric nervous system; Endocrine cells; 


Neuroanatomy; Structure of the forebrain; 
Ontogeny of the brain; Image analysis; 
Transmitter receptors 


VOLUME 193 e 1996 


ADVISORY EDITORS 


A. Gossler, Bar Harbor, USA 
K. Schughart, Oberschleissheim, Germ: 
W. Wurst, Oberschleissheim, Germany 


F. Dieterlen, Nogent-sur-Marne, France 
B.K. Hall, Halifax, Canada 
P. Tam, Wentworthville, Australia 


B. Brand-Saberi, Freiburg, Germany 
C.P. Ordahl, San Francisco, USA 
F. Wachtler, Vienna, Austria 


B. Kaissling, Zurich, Switzerland 
C. Pilgrim, Ulm, Germany 
T. Sakai, Tokyo, Japan 


H.G. Gundersen, Aarhus, Denmark 
M.P. Mattson, Lexington, USA 
P. Petrusz, Chapel Hill, USA 


L. Brodin, Stockholm, Sweden 
J. Broman, Link6ping, Sweden 
A. Triller, Paris, France 


J.W. Lichtman, St, Louis, USA 
R.A. Murphy, Montreal, Canada 
S.P. Sugrue, Gainesville, USA 


D. Begg, Edmonton, Canada 
O. Blaschuk, Montreal, Canada 
A. Watson, London, Canada 


N. Danielsen, Lund, Sweden 
Neuropeptides and peptide hormones 
M. Reinecke, Zurich, Switzerland 


M. Benjamin, Cardiff, UK 
F. Hajos, Budapest, Hungary 
E.G. Jones, Irvine, USA 


Anatomy and 
Embryology 


This journal was founded in 1875 as the 
Zeitschrift fiir Anatomie und Entwicklungs- 
geschichte, edited by W. His and W. Braune 
and published by EC.W. Vogel in Leipzig. 
After its second year, in 1877, the journal became 
the Anatomische Abteilung of the Archiv fiir 
Anatomie und Physiologie, edited by His and 
Braune and published by Veit & Co. in Leipzig. 
From 1892 through 1903 His was the sole editor. 
In 1904 W. Waldeyer became the editor. From 
1913 until 1919 the journal appeared as Archiv 
fiir Anatomie, edited by W. von Waldeyer-Hartz, 
H. Virchow and P. Réthig. It was published until 
1915 by Veit & Co. in Leipzig and later by de 
Gruyter & Co. in Berlin. 


After 1919, publication was suspended, but in 
1921 the Archiv fiir Anatomie merged with 
Anatomische Hefte to become Abteilung 1 of 
the Zeitschrift fiir die gesamte Anatomie. 
Anatomische Hefte had begun in 1892 with F 
Merkel and R. Bonnet as editors and J.F. Berg- 
mann as publisher in Wiesbaden. In 1919 E. 
Kallius and F. Heiderich became the editors 
and Bergmann moved to Munich. Fifty-nine 
volumes had been published by 1920. When 
the journals combined in 1921, the numbering 
of the volumes continued the sequence of 
Anatomische Hefte without a break, but the 
name adopted was the original name of the 
older journal. Therefore, the Zeitschrift fiir 
Anatomie und Entwicklungsgeschichte (Ab- 
teilung | of the Zeitschrift fiir die gesamte 
Anatomie) re-appeared as volume 60 in 1921. 
J.F. Bergmann, Munich and J. Springer, Ber- 
lin were the joint publishers. The editors were 
coopted from among those of both parent 
journals — Waldeyer-Hartz and Kallius, with 
the addition of H. Braus for the first three 
volumes. From volume 63 to volume 76 inclu- 
sive, Kallius and Braus were the editors and 
from volume 77 to volume 103 Kallius was the 
sole editor. Since volume 88 Springer has been 
the sole publisher. 


In 1934, with no. 3 of volume 103, Curt Elze 
became the editor and the full title of the 
journal was shortened to Zeitschrift fiir Ana- 
tomie und Entwicklungsgeschichte. From vol- 
ume 116 to volume 121 C. Elze shared the 
editing work with K. Zeiger and from volume 
122 to volume 126, with R. Ortmann. With vol- 
ume 126 R. Ortmann became the managing editor 
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and was soon joined (volume 127) by an interna- 
tional editorial board. In 1974, the subtitle Journal 
of Anatomy and Embryology was introduced, but 
it was used for two volumes only. With volume 
146 (1974) the main title became Anatomy and 
Embryology; the subtitle at that point was 
“Zeitschrift fiir Anatomie und Entwicklungs- 
geschichte”. Since volume 166, no. 2 (January 
1983), the journal has been published without a 
subtitle. In 1978, with volume 155, K. Fleisch- 
hauer and S.L. Palay became the managing edi- 
tors. Beginning with volume 171 (1985) the 
managing editors were: R. Bellairs, K. Fleisch- 
hauer, W.-G. Forssmann, W. Kriz, S.L. Palay, F: 
Walberg. As of volume 179, no. 3 (1989), E. Mug- 
naini moved to the board of managing editors. In 
1989, beginning with volume 180, B. Christ, 
G. Gabella and K. Zilles were added to the board 
of managing editors; K. Fleischhauer and 
W.-G. Forssmann stepped down. In 1992, 
beginning with volume 185, O.P Ottersen 
moved to the board; F. Walberg stepped down. In 
1993, at the end of volume 187, G. Gabella re- 
signed. In 1993, beginning with volume 188, S.7. 
Kitai, E. Raviola, E.J. Sanders, and F. Sundler 
joined the board of managing editors. In 1996, 
beginning with volume 193, R. Balling was added 
to the board of managing editors. 
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239-248 
Bone 

bone-type proteins in chondrocytes; 
mouse 61-71 

intramembranous ossification; chick 
505-513 

remodelling at ligament insertions; rat 
53-59 


Bone marrow-derived cells, CD 45 marker; 


human 35-41 
Brain 

amygdaloid body; cat 297-302 

aromatase-containing neurons; rat 
115-121 

axon terminals in amygdala; cat 
297-302 

blood vessels; human 1-13 

boundaries in allocortex; rat 387-395 

cooling; human 1-13 

estrogen receptors; rat 115-121 

extracellular space; rabbit 15-33 

fimbria-fornix; rat 481-493 

hippocampus; rat 481-493 

lateral cervical nucleus; raccoon 
463-474 

NADPH-diaphorase activity; chicken 
427-439 

neural transplants; chick, quail 
191-203 

neuropil compartments; rabbit 
15-33 ; 

neurotransmitters in somatosensory 
pathways; raccoon 463-474 

parcellation of cortex; rat_ 387—395 

serotonin; pigeon 209-227 

synapses in supramammillary nucleus; 
rat 249-257 

synaptogenesis in thalamic nuclei; rat 
341-353 

tyrosine hydroxylase immunoreactivity; 
chicken 427-439 

visual cortex; rabbit 15-33 

vitamin D receptors; green lizard 
145-160 

wound healing in embryo; chick 
601-610 


Carnivora (see Procyon lotor) 
Cat 
axon terminals in amygdala 297-302 
oculomotor parasympathetic neurons 
229-238 
synaptic organization of preganglionic 
neurons 229-238 
Cattle 
cell renewal in mucosa 259-269 
oxyntic cell differentiation 259-269 
Cell 
cementoblasts secrete intrinsic fibers; rat 
495-500 
migration, endothelial cells; chick 
191-203 
migration, from transplanted 
vomeronasal organ; rat 331-339 
renewal, in mucosa; cattle 259-269 
size, in lateral cervical nucleus; raccoon 
463-474 
Cell death in development 
inhibition by FGF-2 and FGF-4; chick 
533-541 
nineteenth century research 81-91 
optic nerve; chick, quail 131-144 
programmed cell death 81-99 
Cerebrospinal fluid 
temperature gradients 1—13 
pressure; chick 601-610 
Chick development 
axial organs and angiogenesis 319-330 
axonal projections in spinal cord 
543-557 
diencephalon and mesencephalon 
427-439 
dorsal root ganglia 475-480 
dorsoventral limb pattern 377-386 
ectopic digits 355-364 
facial morphogenesis 505-513 
head mesoderm 73-80 
inhibition of interdigital cell death 
533-541 
metameric pattern 73-80 
NADPH-diaphorase reactivity 161-168 
nitrergic neuronal and non-neuronal cells 
161-168 
ocular arteries 585-592 
somitomeres 73-80 
thymic epithelial cells 593-600 
ultimobranchial glands 161—168 
vascularization in chick/quail neural 
transplants 191-203 
wound healing in neuroepithelium 
601-610 
Chondrogenesis 
in interdigital spaces; chick 355-364 
in isolated limb bud cells; mouse 
453-461 
lamprin expression; Petromyzon 
419-426 
Choroid plexus; green lizard 145-160 
Collagen 
types I and II in chondrogenesis; mouse 
453-461 
type II mRNA; human 43-51 
Columba livia (pigeon) 


serotonin reactivity in brain 209-227 
Confocal laser-scanning microscopy; rat 
559-567 
Coturnix coturnix japonica (Japanese quail) 
axial organs and angiogenesis 319-330 
optic lobe chick/quail transplants 
191-203 
optic nerve development 35-41 
Cyclostomes; see 
Eptatretus burgeri (hagfish) 
Petromyzon (lamprey) 


Dendrites 
absence of basal dendrites; shark 
101-114 
dendrite bundles; rabbit 15-33 
dendritic cells in kidney 303-318 
Dendrocytes 
dermal, factor XIIa marker; human 
35-41 
Dorsoventral pattern in developing limb; 
chick 377-386 


Ear, paratympanic organ; chicken 
569-575 

Ectoderm, effect on dorsoventral limb 
pattern; chick 377-386 

Ectopic digits; chick 355-364 

Elasmobranchs; see Sphyrna tiburo 
(bonnethead shark) 

Endothelium, in vein-to-artery grafts: rat 
169-173x 

Eptatretus burgeri (hagfish) 
neuronal organization of optic tectum 

271-279 

Estrogen receptors in brain; rat 

Extracellular matrix 
cartilage development; human 43-51 
ectopic digits; chick 355-364 
lamprin expression in chondrogenesis; 

Petromyzon 419-426 
Eye, ocular arteries; chick 585-512 
Eyelid glands; monkey 365-375 


115-121 


Facial morphogenesis; chick 505-513 

Fertilization; Rana limnocharis 619-623 

Fibroblasts, in kidney 303-318 

Fissure development in teeth; human 
407-412 


Gallus gallus domesticus (fowl) 
sensory hairs of paratympanic organ 
569-575 
see Chick development 
Genes 
Hox 1.1; mouse 453-461 
nuclear protein gene c-fos; mouse 
453-461 
Golgi method for neuronal organization; 
hagfish 271-279 
Grafts, vein-to-artery; rat 169-173 
Growth factors 
FGF-2 and FGF-4 inhibit cell death; 
chick 533-541 
Guinea pig, NADPH-d activity in intestine 
611-617 


VI 


Heart 
muscle, in vena cava; rat 501-504 
myocardial fiber organization; rat 
559-567 
Horse 
gut-associated lymphoid tissue 175-179 
Human 
anastomosis between hypoglossal nerves 
205-207 
brain cooling 1-13 
cartilage development 43-51 
dermal dendrocytes 35-41 
factor XIIla 35-41 
fetal skin 35-41 
fetal testis 181-190 
meninges 1-13 
paravertebral-sympathetic ganglia 
577-583 
protostylid pits in molars 407-412 
p75 and ¢rk-neurotrophin receptor 
proteins 577-583 
type II collagen 43-51 
vertebral development 43-51 
Hypoglossal nerve anastomosis; human 
205-207 
Hypothalamic vasopressin system; desert 
rodent 


Tleum, lymph pathways; horse 175-179 


Kidney 
development of nephrons; desert rodent 
281-296 
interstitial cells 303-318 
macrophages 303-318 
mesonephric tubules; Rana ridibunda 
399-406 


Ligaments, femoral and tibial insertions; rat 
53-59 
Limb morphogenesis 
chondrogenesis; mouse 453-461 
ectoderm on dorsoventral pattern; chick 
377-386 
ectopic digits; chick 355-364 
inhibition of cell death; chick 533-541 
Lymphoid tissue; horse 175-179 


Macaca fascicularis (cynomolgus monkey) 
Meibomian gland innervation 365-375 
Macrophage 
CD 68 marker; chick, quail 35—41 
optic nerve development; chick, quail 
35-41 
Meckel’s cartilage; rat 61-71 
Meibomian gland innervation; monkey 
365-375 
Meninges 
green lizard 
human 1-13 
Meriones shawi (desert rodent) 
hypothalamic vasopressin system 
281-296 
Mesoderm, head; chick 73-80 
Morphometry 
axon terminals; cat 297-302 
molar teeth; human 437-444 
Mouse 
chondrogenesis in limb bud cells 453-461 
curly tail mutant 123-130 


145-160 


Myocytes, in vena cava; rat 501-504 
Myoid cells, in seminiferous tubules; 
human 181-190 


NADPH-diaphorase 
choroid and ciliary ganglion; duck 
239-248 
submucous ganglia; guinea pig 
611-617 
Nerve axons 
Meibomian gland; monkey 365-375 
spinal cord; chick 543-557 
sympathetic 515-531 
Neural tube defects; mouse 123-130 
Neuromuscular junctions 515-531 
Neurons 
choroid and ciliary ganglion; duck 
239-248 
GABA-positive and GABA-negative; 
raccoon 463-474 
Dil tracing; chick 543-557 
nitrergic and VIPergic; duck 239-248 
olfactory; rat 331-339 
paravertebral-sympathetic ganglia; 
human 577-583 
pseudo-unipolarization; chick, rat 
475-480 
sensory ganglia, development; chick, rat 
475-480 
Nitric oxide 
duck 239-248 
Meibomian gland; monkey 365-375 
neural mechanisms controlling 
wakefulness; chicken 427-439 


Oculomotor nerve; cat 229-238 

Olfactory bulb; shark 101-114 

Optic nerve development; chick, quail 
35-41 

Optic tectum; hagfish 271-279 


Organ culture, cartilage cell transformation; 


rat 61-71 
Oxyntic cell differentiation; cattle 
259-269 


Parasympathetic nervous system; cat 
229-238 

Petromyzon (sea lamprey) 
chondrogenesis in trabecular cartilage 

419-426 

Phaseolus vulgaris-leucoaggl|utinin; rat 
481-493 

Pituitary gland; gilthead sea bream 
441-452 

Procyon lotor (raccoon) 
inhibitory neurons in brain 463-474 


Quail (see Coturnix coturnix japonica) 


Rabbit 
aging in brain 15-33 
dendrite bundles 15-33 
extracellular space in brain 15-33 
neuropil compartments 15-33 
visual cortex 15-33 
Rana (frog) 
mesonephric tubules; R. ridibunda 
399-406 
pronuclei in fertilization; R. limnocharis 
619-623 


Rat 
aromatase in brain 115-121 
cardiac musculature 501-504 
cartilage to osteocytic phenotype 61-71 ° 
cementoblasts in molar teeth 495-500 
dorsal root ganglia 475-480 
estrogen receptors in brain 115-121 
knee, bone soft-tissue remodelling 
53-59 
ligaments, postnatal development 53-59 
limbic system 481-493 
Meckel’s cartilage 61-71 
myocardial fiber organization 559-567 
somatostatin mRNA, cortex 387-395 
synaptic circuits, thalamic nuclei 
341-353 
synaptic organization, afferent 
projections 249-257 
vein-to-artery grafts 169-173 
vomeronasal organ 331-339 
Reptiles, see Anolis carolinensis (green 
lizard) 
Reviews 
Brain cooling in humans 1-13 
Interstitial cells in the kidney 303-318 
Nineteenth century research on naturally 
occurring cell death 81-99 
’ Ultrastructure of sympathetic axons 
515-531 


Segmentation, head mesoderm; chick 
73-80 
Serotonin-immunoreactivity in brain; 
pigeon 209-227 
Somitomeres; chick 73-80 
Sparus aurata (gilthead sea bream) 
pituitary gland development 441-452 
Sperm track; Rana limnocharis 619-623 
Sphyrna tiburo (bonnethead shark) 
absence of basal dendrites 101-114 
olfactory bulb 101-114 
Spina bifida; mouse 123-130 
Spinal cord, intersegmental connections; 
chick 543-557 
Stereocilia, in paratympanic organ; chicken 
569-575 
Sympathetic ganglia; human 577-583 
Synapses 
organization in oculomotor nerve; cat 
229-238 
projections to supramammillary nucleus; 
rat 249-257 
synaptogenesis in thalamic nuclei; rat 
341-353 


Teeth 
cellular cementogenesis; rat 495-500 
protostylid pits in molars; human 

407-412 

Teleosts; see Sparus aurata 

Testis, fetal; human 181—190 

Thymus, hypophyseal influence on 
differentiation; chick 593-600 


Ultimobranchial glands; chicken 161-168 


Vagotomy, effect on submucous neurons 
611-617 

Vertebral development; human 43-51 

Vomeronasal organ; rat 331-339 


Wound healing in neuroepithelium; chick 
601-610 


